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[ Abstract] Objective To evaluate the value of adjusted electro-mechanical activation time ratio
(EMAT% ) in predicting the major adverse events occurred in hospitalized patients with cardiovascular
diseases. Methods A cohort of 453 patients aged > 18 years with cardiovascular diseases were
consecutively enrolled from January 1st 2016 to August 1st 2016. The data of EMAT% were documented
three times in the first 24 hours after admission, and at the same time, B type natriuretic peptide, left
ventricle ejection fraction and troponin I were recorded. The exclusion criteria were valvular heart diseases,
congenital heart diseases, the pregnant and perinatal women, and the patients with untreated cancer. The
major adverse events were defined to be cardiogenic death, onset of acute heart failure, cardiogenic shock,
myocardial infarction, ventricular tachycardia/fibrillation, and heart arrest. There were 25 patients suffering
from major adverse events and 428 patients without any form of adverse events. Multivariate logistic
regression analysis was used to determine the association between adjusted electro-mechanical activation time
ratio (EMAT% ) and major adverse events. The predictive value was established by receiver operating

characteristic curve. Results From this trial, elevated EMAT% was proved to be the independent risk
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factor (EMAT% OR =1.444, 95% CI. 1.201 —1.736, P <0.05) for the occurrence of major adverse
events in patients with cardiovascular diseases admitted in hospital, and BNP >200 pg/mL was independent
risk factor too. The area under the curve of EMAT% was 0.887 (95% CI; 0.812 -0.962, P <0.05),
Youden index 0. 653, the sensibility of predicting the end point of major adverse events was 0. 840 when the

optimal cutoff point was set at EMAT% > 11.5% and the specificity was 0. 813. Conclusion The elevated

EMAT% is found to be the independent risk factor for predicting the onset of major adverse events in patients

with cardiovascular diseases admitted in hospital, and it can be used to identify the critical patients.

[ Key words] Electro-mechanical activation time ratio; Cardiac major adverse event; Acoustic

cardiography; Cardiovascular disease; Acute heart failure
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Tablel  Demographics and clinical data of all the enrolled
subjects
\ KEABEN
— & NERINIR N =
tobi BENARCEE o b PG
4 (n=25)
(n=428)
(7 ts) 60.78 +16.05 59.52+10.66  0.482
B (4, %) 15 (60.0) 298 (69.6) 0.373
WEAEs (6i,% )
20 AL 14 (56.0) 262 (61.2) 0. 603
s 6 (24.0) 125 (29.2) 0.577
WRIH AR 5 (20.0) 47 (11.0) 0.169
4L PCT 3 (13.0) 68 (15.9) 0.781
[ fi: CABG 3 (13.0) 6 (1.4) 0.008
PIRELC U 2 (8.0) 8 (1.9) 0. 100
Wik
o
HR (3/min, 91.08 £23.74 74.06+12.67  <0.01
xxs)
. 88.33 92.67
MBP (mmHg) (77.67, 90.00)  (83.67, 101.00) 0.003
j 9.2 78.75
G (e (75.9, 127.5)  (66.38, 88.90) 002
| 0.32 0.00
Tal (ng/mL.) (0.03, 5.89) 0.00, 0.04) <001
. 822.0 46.0
BNP (pg/mL) (3510, 1459.0) (210, 128.3) <%0
y 15.3 9.67
EMI (12.0, 18.3) (8.00, 11.00) <O
[ 35 63
LVEF% (31, 46) (56, 68) <0.01
) 58.0 48.0
LVEDD (mm) (46.5. 65.0) 5.0, s20) 04
LVEF ({i],%)
=50% 4 (16.0) 373 (87.1) <0.01
40% <LVEF <50% 5 (20.0) 20 (4.7) 0.01
<40% 16 (64.0) 34 (7.9) <0.01

. 1 mmHg=0.133 kPa;* g M (QL, Q3)
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IEH FBR 200 pg/mL yor bR, $5 2016 4ERR
DB N2 0 2 HE R, LVEF% % I LVEF =50% |
40% <LVEF <50% . LVEF<40% 5341, 455 55
EMAT% 520 ¢ P30 IEAS B 3548 & A 1k 37 78 B
HZ (OR=1.444, 95%CI; 1.201 ~1.736) ( P
<0.05) (F3). MfiH BNP>200 pg/mL 75 .00
ARFMHEERNM R EZER (OR =11.958,
95% CI; 2.227 ~64.207) (P <0.05) .

#H—#% Tnl >0. 40 ng/mL, BNP >200 pg/mL
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(#4), BNP<200 pg/mL ki N LA B F A5
AP PER Z (OR =0. 084, 95% CI. 0.016 ~0. 449,
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Table 2 Comparisons of main treatments in two groups

(case,% )

. - FEABEN
T S RAEBENOIE A R S
fEBE AT RS (n225) m?ﬁiiiﬁ P
PCI 8 (32.0) 219 (51.2) 0. 062
CABG 4 (16.0) 65 (15.2) 0.913
B 2B 11 (44.0) 362 (84.6) <0.01
ACEI/ARB 9 (36.0) 23 (52.1) 0.117
FRH) 21 (84.0) 57 (13.3) <0.01

R3 BENARIFERNENZ MR Logistic [8]157347
Table 3

Risk factors for in hospital cardiac major adverse

events determined by multivariate logistic analysis

S OR 95% CI P
EMAT% 1. 444 1.201 ~1.736  <0.01
LVEF% =50% 0. 408
40% < LVEF <50% 2,438 0.492~12.708  0.275
LVEF <40% 2.549 0.598 ~10.866  0.206
Tnl (<0.04 ng/mL) 0.339
Tal (0.05~0.4) ng/mL 2.056 0.469 ~9.016  0.339
Tnl ( >0.40 ng/mL) 2.495 0.717~8.676  0.151
BNP ( >200 pg/mL) 11.958  2.227~64.207  0.004

R4 ABSHRMERNZ R Logistic [BlIH 7347

Table 4 Multivariate Logistic analysis after adjusted criteria

HE OR 95% CI PE
EMAT% 1.444 1.201 ~1.736 <0.01
LVEF% =50% 0.392 0.092 ~1.673 0.206
40% < LVEF <50% 0.957 0.234 ~3.910 0.951
LVEF <40% 0. 408
Tnl (<0.04) ng/mL 0. 401 0. 115 ~1.3% 0.151
Tnl (0.05~0.4) ng/mL 0.824 0.202 ~3. 368 0.787
Tnl ( >0.40 ng/mL) 0.339
BNP (<200 pg/mL) 0. 084 0.016 ~0. 449 0. 004
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EMAT% 3¢ Z BN {6, #h 2 T il (AUC)
0.887, 95%CI: 0.812 ~0.962, P <0.05, #j%&4%
$h 0.653, Cutoff 2y 11.5% , R 1§ JiE g 0. 840,
Fe5eEon 0.813, LKA 1,
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Fig1 ROC of EMAT% level for predicting in-hospital cardiac major

adverse events
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